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Riyadh Saudi ArabiaAbstract Objectives: To determine the access of dental care among a sample of pregnant women
in Riyadh, Saudi Arabia and identify possible barriers for dental care during pregnancy.
Methods: The target population in this cross-sectional study was female patients attending one pri-
vate and two governmental hospitals in Riyadh, Saudi Arabia. The age range for these patients was
limited to child bearing age (18–48 years old). The pregnant women were identiﬁed in obstetric and
gynecology clinics. The control group of non-pregnant women was identiﬁed in dermatology clinics.
A self-administered questionnaire was developed to assess the pattern of dental service utilization
and attitude toward dental treatment during pregnancy. Personal information such as age, educa-
tion, employment and number of live births were also collected.
Results: A total of 959 properly ﬁlled questionnaires out of 1176 (71% response rate) were used in
the analysis. The mean age of the sampled subjects was 29.6 (±7.0) years. Only 22% of the sampled
pregnant women indicated that they visited their dentists during their current pregnancy. Seventy-
two percent of the sampled pregnant women indicated that they have experienced at least one dental
problem that might need a dental intervention during their current pregnancy. The likelihood of
visiting a dentist during pregnancy for pregnant women who visited the dentist before pregnancy
was 20.4 times more compared to pregnant women who did not visit the dentist before pregnancy
(N= 510, OR= 20.4, 95% CI [11.9, 34.5]). A lack of knowledge of the importance and safety of
dental treatment during pregnancy was reported by the majority of sampled women to be signiﬁcant
barriers for dental care during pregnancy.
124 A.S. Al-Swuailem et al.Conclusions: The majority of the sampled pregnant women did not visit the dentist during preg-
nancy and had major misconceptions about the need for and/or the safety of dental treatment dur-
ing pregnancy.
ª 2013 King Saud University. Production and hosting by Elsevier B.V. All rights reserved.Introduction
Female patients are known to use dental and health services
more than male patients.1,2 However, available literature sug-
gests that the majority of pregnant women do not visit dentist
during pregnancy.3–7 Improved oral health has been known to
be correlated with better access to dental care.8,9
Different reports indicated that the incidence of gingival
inﬂammation among pregnant women is signiﬁcantly higher
than non-pregnant women.10–12 These gingival changes are,
however, limited and reversible if adequate oral hygiene is
maintained.10,13 Because of pregnant women’s higher risk for
development of gingival inﬂammation, it has been recom-
mended that dental examination and appropriate dental hy-
giene care are performed at least once during pregnancy.14
Several published reports found that periodontal disease
may be associated with some pregnancy-related adverse out-
comes. It has been reported that periodontal disease may in-
crease the risk of pre-term birth and/or baby’s low birth
weight.15,16 Other studies, on the other hand, failed to ﬁnd
such an association.17,18 A recent meta-analysis conducted by
Polyzos et al. found that studies with lower research quality re-
ported a positive association between periodontal therapy and
decreased pregnancy adverse outcomes.19 In contrast, studies
that have high research quality found no beneﬁcial effect of
periodontal therapy on pregnancy outcomes.19
Several barriers for seeking dental care during pregnancy
have been reported. One of the important barriers for access-
ing dental care during pregnancy includes the ﬁnancial barriers
like lack of dental insurance and/or low income.4,5,20 Other pa-
tient factors such as lack of knowledge regarding the need for
dental care and fear of certain aspects of dental care during
pregnancy contribute to lower access to dental care during
pregnancy.4–6,20 In some occasions, dental health providers
may elect to postpone dental care for pregnant patients until
concerns about possible risks for the fetus and/or mother are
eliminated.4,5,20 Pregnant women need to be educated about
the importance of oral health care during and after preg-
nancy.21 Therefore, obstetricians may play a major role in
assuring the safety of dental care during pregnancy and
encouraging pregnant women to maintain regular visits to den-
tal ofﬁce in case the care is warranted.22 In addition, dental
professionals could play an active role in educating pregnant
women on the importance of dental care for the mother as well
as her baby.22
Little is known about the pattern of dental service utiliza-
tion among pregnant women in Saudi Arabia. Among accessi-
ble literature, only one paper published in 1994 reported that
less than 10% of Saudi pregnant women visited a dentist dur-
ing pregnancy.23 There is a need to continuously assess the pat-
tern of dental service utilization among pregnant women in
Saudi Arabia and determine barriers for seeking treatment
during pregnancy. Therefore, this study was conducted to
determine the access to dental care among a sample ofpregnant women in Riyadh, Saudi Arabia compared to non-
pregnant women and identify possible barriers for dental care
during pregnancy.
Materials and methods
Study population
The population in this cross-sectional study was female pa-
tients attending one private and two governmental hospitals
in Riyadh, Saudi Arabia. The age range for these patients
was limited to child bearing age (18–48 years old). The preg-
nant women were identiﬁed in obstetric and gynecology clinics.
The control group of non-pregnant women was identiﬁed in
the dermatology clinic of the same hospitals. Possible candi-
dates were invited to participate in this study by ﬁlling a ques-
tionnaire structured to assess beliefs, perceptions, and patterns
of dental service utilization during pregnancy. Approval for
this study was obtained from the College of Dentistry Re-
search Center.
Questionnaire
The questionnaire used in this study was an Arabic modiﬁed
version of the questionnaire developed by Marchi et al.7 Infor-
mation collected included demographic information such as
patient’s age, education, employment status, parity, marital
and pregnancy status, and stage of pregnancy if applicable.
Patients’ perception of dental care during pregnancy was
assessed by asking patients six questions. First, patients were
asked if they have visited a dentist in the six-month preceding
current pregnancy (yes/no) and during pregnancy (yes/no). In
case of not visiting the dentist during pregnancy, patients were
asked to select the main reason for not visiting a dentist during
pregnancy. Reasons for not going to the dentist were: no insur-
ance, high cost, patient does not like going to the dentist, was
too busy, did not think about going; lack of perceived need;
patient thought care was unsafe (read or heard somewhere that
she should not go during pregnancy); and health provider ad-
vice against dental care (was told by a doctor, nurse, or some-
one in the dental ofﬁce not to go). Furthermore, patients were
asked if they have experienced a dental problem (toothache; a
loose tooth; gums that bleed ‘‘a lot’’ or that was painful, red,
or swollen; cavities that needed to be ﬁlled; or a tooth that
needed to be extracted) during pregnancy. Also, patients were
asked if a pregnant woman needed a procedure that requires
taking dental radiographs would she proceed with treatment
or would rather take analgesics and/or antibiotic or consult
with her physician. In addition, patients were asked whether
a pregnant woman should receive local anesthetic and/or ex-
tract a tooth during pregnancy. Finally, patients were asked
whether they would trust their dentist, health care provider,
or both of them equally in providing recommendation on the
safety of dental care during pregnancy.
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The questionnaire was initially tested for clarity and accuracy
on a sample of 100 female patients. After making necessary
changes, the questionnaire was given to one of the nurses in
the obstetric and gynecology department and dermatology
department at the participating hospitals. The questionnaire
was presented to the patients in an envelope containing an
explanation of the study and an invitation to participate in this
survey. After completing the survey, the patient was instructed
to place the questionnaire in the envelope, seal it, and give it
back to the attending nurse.
Data entry and analysis
Data entry and statistical analysis were performed using Statis-
tical Package for Social Sciences (SPSS) version 16 SPSS Inc.,
Chicago, IL, USA). Assessment of statistical signiﬁcance be-
tween different groups was performed using Pearson Chi-
Square test at a= 0.05. Logistic regression model was used
to calculate the odds ratio (OR) and 95% conﬁdence interval
(95% CI) for possible differences in dental service utilization
between the different study groups.
Results
A total of 1176 questionnaires were collected from 1350 ques-
tionnaires distributed in the three participating hospitals. Two
hundred and seventeen questionnaires were excluded because
the pregnancy status was not speciﬁed in 85 questionnaires,
the age was not reported in 99 questionnaires and the age of
the participant was not within the chosen age range in 33 ques-
tionnaires (N= 959, 71% eligibility response rate). There was
less participation from the private hospital (158/959).
The mean age of the sampled subjects was 29.6 (±7.0)
years. The study participants were mainly Saudi (89%), mar-
ried (82%), pregnant (55%), held a college degree or higher
(57%), unemployed (67%) and had at least one child (80%).
Most of the participants did not have dental insurance
(78%) and typically seek dental treatment in private practice
(77%).
Regular oral health hygiene as measured by tooth brushing
at least once a day was signiﬁcantly lower among pregnant wo-
men compared to non-pregnant women (74% vs. 84%,
p< 0.001). Although not statistically signiﬁcant, non-preg-
nant women reported higher satisfaction with oral health com-
pared to pregnant women (61% vs. 55%, p= 0.053) (Table 1).
Approximately three quarters of the sampled pregnant women
(72%) indicated that they have experienced at least one dental
problem that may need a dental intervention during their cur-
rent pregnancy. In addition, only 30% of the sampled preg-
nant women indicated that they have visited their dentists inTable 1 Tooth brushing practices and Oral health satisfaction.
Tooth brushing daily
No regular tooth brushing At
Pregnant 135 (26%) 381
Non-pregnant 70 (17%) 359
* Statistically Signiﬁcant at a= 0.05.the six-month period prior to their current pregnancy. There
was even lower utilization of dental services during pregnancy
as reported by 22% of pregnant women. Table 2 presents the
effect of different demographic and risk factors on the level of
dental service utilization. There was signiﬁcantly higher dental
service utilization among pregnant women who have a high
school diploma or less compared to pregnant women who have
college or higher education (26% vs. 18%, p= 0.02). A similar
pattern of signiﬁcantly higher dental service utilization was ob-
served among pregnant women who were not brushing their
teeth on a regular basis (28% vs. 19%, p= 0.02) and pregnant
women who were not satisﬁed with their oral health (28% vs.
15%, p= 0.000). A highly positive correlation was found be-
tween the pattern of dental service utilization before and dur-
ing pregnancy. The likelihood of visiting a dentist during
pregnancy for pregnant women who visited the dentist before
pregnancy was 20.4 times more than pregnant women who did
not visit the dentist before pregnancy (N= 510, OR = 20.4,
95% CI [11.9, 34.5]). When the analysis was limited to preg-
nant women who did not report a dental need during preg-
nancy, pregnant women who visited the dentist before
pregnancy were 15.9 times more likely to visit the dentist dur-
ing pregnancy compared to pregnant women who did not visit
the dentist before pregnancy (N= 135, OR= 15.9, 95% CI
[4.6, 55.5]).
With regard to barriers to dental care during pregnancy,
about three quarters of pregnant women did not go to the den-
tist during pregnancy due to lack of knowledge concerning the
importance and safety of dental treatment during pregnancy.
For example, 32% of dentally non-attending pregnant women
believed that they did not need dental treatment during preg-
nancy. Another 32% of dentally non-attending pregnant wo-
men believed that dental treatment is not safe for the
developing fetus and/or mother. About 10% of dentally non-
attending pregnant women did not think about going to the
dentist during pregnancy. Approximately 11% of dentally
non-attending pregnant women cited ﬁnancial reasons, such
as lack of dental insurance or expensive dental services, for
not going to the dentist. Disliking going to dentist and having
no time to go to the dentist were reported by 7% and 6% of
dentally non-attending pregnant women, respectively. Interest-
ingly, 2% of dentally non-attending pregnant women indicated
that they were advised by their physicians not to go to the den-
tist during pregnancy.
On relation to female patient perceptions toward speciﬁc
dental procedures (Table 3), only 6% of the sampled women
agreed to be exposed to X-rays during pregnancy and the
remaining 94% of the sampled women either preferred to take
analgesics and/or antibiotics or wanted to consult with their
physicians. There was no signiﬁcant difference between preg-
nant women and non-pregnant women regarding willingness
to take radiographs during pregnancy. One quarter (25%) of
the sampled women was willing to accept receiving localOral health satisfaction
least once daily Satisﬁed Not satisﬁed
(74%)* 273 (55%) 227 (45%)
(84%)* 250 (61%) 160 (39%)
Table 3 Attitude of female patients’ willingness to perform some dental procedures during pregnancy.
Procedure Decision Pregnant Non-pregnant
Taking radiographs Yes 24 (5%) 28 (7%)
No, take antibiotics or analgesics 198 (38%) 156 (37%)
No, Consult with physician 292 (57%) 238 (56%)
Local anesthesia Yes 126 (24%) 114 (26%)
No 213 (41%) 153 (36%)
I do not know 179 (35%) 162 (38%)
Tooth extraction Yes 65 (13%)* 97 (23%)*
No, take antibiotics or analgesics 192 (37%) 118 (28%)
No, Consult with physician 256 (50%) 210 (49%)
* Statistically Signiﬁcant at a= 0.05.
Table 4 Female patients’ perception of best time to undertake
dental treatment during pregnancy.
Timing Pregnant Non-pregnant
First trimester 84 (17%) 81 (19%)
Second trimester 62 (12%) 53 (13%)
Third trimester 118 (23%) 81 (19%)
Do not know 98 (19%) 105 (25%)
Do not like dental treatment
during pregnancy
146 (29%) 101 (24%)
Table 2 Bivariate analysis of the effect of different demographic and risk factors on the level of dental service utilization.
Variablea Level of dental visit
before pregnancy
Level of dental visit
during pregnancy
N, (%) visited dentist N,% visited dentist
Nationality Saudi 138 (30%) 97 (21%)
Non-Saudi 13 (27%) 12 (25%)
Age (years) 18–28 74 (29%) 49 (19%)
29–48 78 (31%) 61 (24%)
Education High School or less 67 (30%) 59 (26%)*
College or higher 83 (29%) 50 (18%)
Employed Yes 44 (31%) 28 (20%)
No 107 (30%) 80 (22%)
Children No Children 39 (29%) 27 (20%)
One or more children 113 (30%) 83 (22%)
Hospital Government 29 (31%) 25 (27%)
Private 121 (30) 84 (21%)
Dental insurance Yes 30 (34%) 22 (25%)
No 120 (29%) 85 (20%)
Trust one Gynecologist 63 (30%) 45 (21%)
Dentist 17 (35%) 14 (29%)
Tooth brushing No or occasional tooth brushing 42 (31%) 38 (28%)*
At least once 108 (29%) 71 (20%)
Self-reported oral health Not Satisﬁed 76 (34%) 63 (28%)*
Satisﬁed 69 (26%) 40 (15%)
Presence of dental problems No 31 (23%) 17 (13%)
Yes 121 (32%)* 93 (25%)*
Knowing the safest trimester for
dental treatment (2nd)
Yes 27 (44%)* 16 (26%)
No or do not know 87 (30%) 67 (23%)
Do not like Tx 33 (23%) 23 (16%)
* Statistically Signiﬁcant at a= 0.05.
a Different denominators based on responses entered by subjects.
126 A.S. Al-Swuailem et al.anesthesia. There were signiﬁcantly more non-pregnant
women who were willing to accept a tooth extraction during
pregnancy compared to pregnant women (22.8%, 12.7%,
p= 0.000). With regard to the safest time to do dental treat-
ment during pregnancy, the majority of both pregnant and
non-pregnant women were unable to identify that the second
trimester was the best time to do dental treatment during preg-
nancy (Table 4). About one quarter of the sampled women do
not prefer to have any dental treatment during pregnancy.
In general, the majority of sampled women (i.e. 55%)
equally trust both dentist and gynecologist with regard to rec-
ommendation on dental care during pregnancy. Among those
Table 5 Trust of opinion of health professionals regarding
dental care during pregnancy.
Pregnancy
Status
Trust on judgment on dental care during pregnancy
Gynecologist – dentist
equally
Gynecologist Dentist
Pregnant 249 (48%) 215 (42%) 50 (10%)
Non-pregnant 260 (62%) 113 (27%) 48 (11%)
Total 509 (55%) 328 (35%) 98 (10%)
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ity of pregnant women (81%) and non-pregnant women (70%)
signiﬁcantly trust the gynecologist more than the dentist
(p= 0.009) (Table 5).
Discussion
This paper assesses pregnant women access to dental care in
Riyadh, Saudi Arabia and determines possible barriers for
dental care during pregnancy. The ﬁndings of this study con-
ﬁrmed the reported low access to dental care during preg-
nancy.3,5,7 Compared to ﬁgures reported by Hashim in
199423 where only 10% of the sampled pregnant women in
Riyadh, Saudi Arabia visited their dentists, levels of dental
care utilization of sampled women in this study suggest that
there is improvement of access to dental care during preg-
nancy. However, the reported dental visit by only 22% of
the sampled pregnant women in this study is signiﬁcantly low-
er than the dental visit of pregnant women in some of the re-
gional countries. For example, it has been reported that the
frequencies of dental visits by pregnant women in Kuwait
and United Arab Emirates were 50% and 58%, respec-
tively.24,25 Nevertheless, it appears that lower utilization of
dental services during pregnancy is not an un-common prob-
lem. Ozen and colleagues in 2012 reported that only 48/351
(14%) of sampled Turkish pregnant women visited the dentist
during their pregnancy.26 In addition, Boggess and colleagues
reported that the routine dental service utilization among a
sample of 599 pregnant women was only 26%.27
This study’s ﬁndings suggest that the pattern of dental ser-
vice utilization is signiﬁcantly associated with the pattern of
dental service utilization before pregnancy. Regardless of
whether the pregnant women in the examined sample had den-
tal problems or not, pregnant women who visited the dentist
regularly before pregnancy were more likely to visit the dentist
during pregnancy. Fadavi and colleagues found that the pat-
tern of dental visit before pregnancy predicts dental service uti-
lization during pregnancy.28 The authors reported that the OR
for the association between dental visits before and during
pregnancy and 95% CI in this study28 were 13.6, [3.7–50.5]
which is comparable to the ﬁndings of our study (15.9, [4.6–
55.5]). In addition, Boggess and colleagues identiﬁed receiving
no dental care when not pregnant to be a strong predictor for
lack of routine dental care during pregnancy.27 This difference
in dental service utilization during pregnancy between preg-
nant women who visit the dentist regularly before pregnancy
and pregnant women who do not visit dentist regularly implies
that dental care of female patients should be advocated and
maintained regardless whether the patient is pregnant or notas this regular dental visit to dentist before pregnancy will
predict dental visit pattern when a patient becomes pregnant.
The lower utilization of dental services by pregnant women
becomes signiﬁcantly important in light of two important
facts. First, there were higher dental needs reported by the
sampled pregnant women in this study. About three quarter
of the sampled pregnant women indicated that they have expe-
rienced at least one dental problem during their current preg-
nancy. Ozen and colleagues reported that 69% of sampled
Turkish pregnant women have experienced oral health prob-
lems during pregnancy.26 Second, about one quarter of the
sampled pregnant women do not brush their teeth regularly
at least once a day. Less than 10% of pregnant women in
the study by Ozen and colleagues reported not brushing their
teeth at least once a day.26 It is well documented that preg-
nancy is associated with increased gingival inﬂammation.10,12.
Therefore, these important facts when viewed along with the
reported possible association between periodontal disease
and adverse pregnancy outcomes emphasizes the importance
of dental care during pregnancy.15,16
Several barriers for accessing dental care during pregnancy
have been reported. In this study, approximately two thirds of
the sampled pregnant women cited the lack of perceived needs
for dental treatment and concerns regarding the safety of den-
tal treatment during pregnancy as the main reasons for not vis-
iting the dentist during pregnancy. Dinas et al. found that 72%
of pregnant women believed that dental treatment during preg-
nancy may not be safe.3 In addition, Marchi et al. reported
that the most common reason for not visiting the dentist dur-
ing pregnancy was lack of perceived need, followed by ﬁnan-
cial barriers.7 In our study, presence of dental insurance did
not contribute to a signiﬁcant increase in the utilization of den-
tal services during pregnancy. Ozen et al. found that, in spite of
the fact that all pregnant women in their study had dental
insurance, only 14% of pregnant women visited a dentist dur-
ing pregnancy.26 Other studies, on the other hand, have re-
ported a signiﬁcant association between the presence of
dental insurance and a higher utilization of dental services dur-
ing pregnancy.4,21 It is evident from the ﬁndings of this study
that both pregnant women and non-pregnant women were
concerned with safety of dental treatment during pregnancy.
In this study, it appears that pregnant women’s concerns with
the safety of dental treatment during pregnancy outweigh the
possible advantage of having dental insurance on the utiliza-
tion of dental care during pregnancy. This concern was clear
in the willingness of only 6% of sampled women to be exposed
to X-rays during the course of a dental procedure while preg-
nant. The concerns with safety of dental treatment during
pregnancy need to be addressed with pregnant women using
scientiﬁc evidence by both dentist and gynecologist. With re-
gard to X-rays exposure during pregnancy, a cohort study con-
ducted in the UK found no association between exposure to
dental X-rays and pre-term birth or low birth weight.29 On
examining the safety of dental treatment during pregnancy,
Michalowicz et al. found that pregnant women who received
scaling and root planning and/or essential dental treatment
needs, deﬁned as the presence of moderate-to-severe caries or
fractured or abscessed teeth at 13–21 week gestation, did not
have an increased risk of adverse pregnancy outcomes com-
pared to pregnant women who did not receive treatment.30
The ﬁndings of this study suggest that the majority of sampled
women lack essential knowledge about the safety of dental
128 A.S. Al-Swuailem et al.care during pregnancy. This is evident in the fact that only one
quarter of the sampled women in this study was able to iden-
tify second trimester as the safest time to do dental treatment.
General public opinion typically ranked dentists high in
terms of professional trust.31 In this study, 55% of the sampled
women indicated that they trust both their gynecologists and
dentists equally with regard to recommendations for dental
treatment during pregnancy. Among women who trust only
either the gynecologist or the dentist, the majority indicated
they trust their gynecologists (77%). This ﬁgure highlights
the importance of establishing a team-based approach for
pregnant women receiving dental care.32,33
This study has the following limitations. First, the sample
selected was a convenient sample from three hospitals; there-
fore, the results of this study may not be generalizable for
the entire population of women in Riyadh, Saudi Arabia.
However, it should be noted that the sample was collected
from three hospitals to take a broader view of female patients’
perception with regard to dental service utilization during
pregnancy. Second, the participation rate (71%) is somewhat
low. However, it should be noted that this participation rate
was an eligibility response rate since 217 responses were
eliminated because they did not match the inclusion criteria.
Thirdly, the data collected were based on self-reported
information which is a common problem in self-administered
questionnaires. Because the participation in this study was
voluntary and the fact that the conﬁdentiality of participants
was maintained, there is a low chance that the data provided
may suffer from recall or response bias.Conclusions
The ﬁndings of this study suggest that there is a signiﬁcantly
lower utilization of dental services among the sampled preg-
nant women. In addition, women who maintain regular dental
visit before pregnancy are more likely to visit dentist when they
become pregnant. Moreover, the main reasons for not seeking
dental services during pregnancy are the lack of perceived den-
tal needs and concerns about the safety of dental treatment
during pregnancy. Dentists and gynecologists should work
together to ensure that pregnant women get a good access to
dental care during pregnancy.Acknowledgments
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